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UNIVERSAL TOOL HOLDER COLLANT
DELIVERY ADAPTERS

FIELD OF THE INVENTION

The present invention 1s 1n the general field of machining,
and metal working and, more specifically, in the field of
tools and systems for cutting and machining steel and metal.

BACKGROUND OF THE INVENTION

Machines that are designed for cutting metal or steel do so
by applying various tools to a workpiece. In various types of
turning operations, this can be done by having a rotating tool
approach a fixed workpiece or by spinning the workpiece
itself (such as a piece of bar stock) as the tool comes in
contact from a certain angle. The moving contact of the tool
with the stock produces a large amount of heat which must
be dissipated to avoid destroying the tool. Most cutting
machines are equipped with a coolant reservoir and a low
pressure pump that sprays coolant over the entire machining,
process from hoses with diameters as large as one inch. The
purpose 1s to flood the entire cutting process which, in
theory, improves the tool life by minimizing the temperature
increase. This approach has several flaws, one of which 1s
the fact that when machining certain high-temperature
steels, the temperature 1s elevated high enough to literally
burn away the coolant at the interface of the tool and the
workpiece. Although 1t appears as if there 1s coolant cover-
ing the area of tool contact with the workpiece, there 1s
actually a microscopic vapor pocket at the point of contact
created by the mtense heat. The described hoses are msui-
ficient for this purpose. Increasing the coolant pump
pressure, and reducing the size of the hose orifice, helps to
reduce the heating, but at the cost of using much more
coolant, and requires that the coolant hose be strongly
secured to the machinery, to avoid the whipping fire hose
effect action.

Relatively recently, machine tool manufacturers have
increased the size and power of the pumps that are supplied
with metal working machines. Within the last ten years, high
pressure coolant pump systems, such as the type manufac-
tured and sold by ChipBLASTER Ltd. have been used to
deliver coolant at pressures 1n the range of 5000 psi1 at the
cutting interface. The much higher pressure of the coolant
requires customized fixtures to direct the coolant to the
cutting interface.

One approach to direct pressurized coolant flow through
the tool holder, to which the cutting tool i1s attached. For
example, U.S. Pat. Nos. 4,695,208 and 4,955,264 disclose
tool holders with coolant flow passageways through the
body of the holder, with an exit port at the tool attachment
point, or through a tool holder attachment 1nsert. An inherent
disadvantage of this approach 1s the complexity and cost of
manufacturing the passageway through the tool holder. In
the event the tool holder 1s damaged, as frequently happens
in the event of a “crash” wherein the tool holder 1s driven too
fast into the workpiece, the entire tool holder (with the
coolant passage and coolant hose fitting) must be replaced.
Another approach 1s to integrate the coolant passageway in
a portion of a custom tool holder other than the attachment
shank. This requires the tool holder to have extra mass,
including an enlarged shank which requires larger clear-
ances 1n machine set-ups. It also requires replacement of the
entire tool holder 1n the event of damage, and 1s therefore a
very expensive approach to cooling. Also, 1n these types of
tool holders the orientation or angle of the coolant exit port
1s fixed relative to the cutting tool. In many applications, a
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particular fixed angle of coolant delivery may not provide
adequate or optimized cooling action.

SUMMARY OF THE PRESENT INVENTION

To overcome these and other disadvantages of the prior
art, and to provide improved cooling 1n metal working,
machining and turning, the present invention provides uni-
versal tool holder coolant delivery adapters which are
removably attachable to a wide variety of tool holders for
optimized coolant delivery. Because the adapters are detach-
able from the tool holders, they are interchangeable with any
tool holder of similar style and tool geometry. Existing tool
holders can be modified for attachment to the coolant
delivery adapters, affording manufacturers the benefit of
being able to retain the substantial investment they have
made 1n their current tool holders.

In accordance with one aspect of the invention, there are
provided universal tool holder coolant delivery adapters
which have a body configured for attachment to a tool holder
by at least one fastening device, the adapters locatable
between an attachment end of the tool holder and a distal end
of the tool holder, the distal end of the tool holder having a
cutting tool attached thereto, the adapter bodies having an
internal coolant passageway including an intake port and an
exit port, the intake port adapted for attachment to a coolant
supply line and the outlet port adapted for attachment to a
coolant spray nozzle, the coolant spray nozzle oriented to
point at the cutting tool attached to the tool holder.

These and other aspects of the invention are herein
described 1n particularized detail with reference to the
accompanying Figures.

BRIEF DESCRIPTION OF THE FIGURES

In the accompanying Figures:

FIG. 1A 1s an elevation assembly view of one embodi-
ment of a universal tool holder coolant delivery adapter of

the 1nvention, shown 1n combination with a tool holder;

FIG. 1B 1s a cross-sectional view of the universal tool
holder coolant delivery adapter of FIG. 1A;

FIG. 1C 1s a cross-sectional view of the universal tool
holder coolant delivery adapter of FIG. 1A;

FIG. 1D 1s a top view of the universal tool holder coolant
delivery adapter of FIG. 1A;

FIG. 2A an elevation assembly view of an alternate
embodiment of a universal tool holder coolant delivery
adapter of the invention, shown 1n combination with a tool

holder;

FIG. 2B 1s a cross-sectional view of the universal tool
holder coolant delivery adapter of FIG. 1A;

FIG. 2C 1s a cross-sectional view of the universal tool
holder coolant delivery adapter of FIG. 1A;

FIG. 2D 1s a top view of the universal tool holder coolant
delivery adapter of FIG. 2A;

FIG. 3 1s an elevation of a universal tool holder coolant
delivery adapter of the ivention attached to a tool holder;

FIG. 4A 1s a cross-sectional view of a coolant spray
nozzle of the universal tool holder coolant delivery adapter
of the 1nvention;

FIG. 4B 1s an end view of the coolant spray nozzle of FIG.
4A, and

FIG. 5 1s a perspective view of an alternate embodiment
of the universal tool holder coolant delivery adapter of the
invention.

DETAILED DESCRIPTION OF PREFERRED
AND ALTERNATE EMBODIMENTS

As shown 1n FIGS. 1A-1D, one particular embodiment of
the invention includes a universal tool holder coolant deliv-
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ery adapter, indicated generally at 10, which 1s configured
for attachment to a tool holder 50. The adapter 10 includes
a body 12 with a mounting surface 14. The tool holder 50
has a body 51 with at least one generally flat surface 52 with
which the mounting surface 14 of the adapter 10 1s placed in
contact. One or more set screws 30 are threaded through the
tool holder body 51 through bores 53, and mnto female
threaded bores 13 1 the adapter body 12 to securely, and
removably, attach the adapter 10 to the tool holder 50.
Although shown with bores 53 and 13 oriented generally
orthogonally through the tool holder body 51 and adapter
body 12, 1t 1s within the scope of the mvention to alterna-
fively orient the bores so that the adapted 1s attachable to the
tool holder at various angles. Also, multiple mounting bores
may be provided 1n both the tool holder and the adapter so
that different positions and angles can be set up with the
same combination of parts, 1.€., tool holder and adapter. For
example, the adapter 10 may be swiveled on the tool holder
mounting surface to fine tune the angle of incidence of the
coolant spray, or moved fore or aft on the tool holder
mounting surface to alter the spray characteristics.
Alternatively, in place of one of the fastener bores 13, 53, an
indexing key and notch can be provided, or a single key 8
for example which protrudes from the mounting surface 14
of the adapter body and one or more notches 9 1n the tool
holder 50, 1n a radial pattern about the remaining fastener
bore.

Attached to the tool holder 50 1s a cutting tool 55 held 1n
place at a distal end or head 38 of the tool holder body 51
by an attachment clamp 56 1n a conventional manner. The
position of the adapter 10 upon the tool holder body 12,
relative to the cutting tool 55, and between head 58 and
attachment end 59 and proximate to head 38, 1s selected to
optimize the distribution of coolant from the adapter 10 on
to the cutting tool 535 and at the cutting interface with a
workpiece, as further described below.

The adapter body 12 further includes an internal coolant
passageway 16 having an intake port 18 and an outlet port
20. The intake port 18 1s configured for attachment of a
fitting at the end of a coolant supply line 19. The coolant
supply line 19 1s connected to a pressurized coolant delivery
system (not shown), as manufactured for example by Chip-
BLASTER Ltd., which provides a continuous pressurized
stream of coolant, typically in the range of approximately
500 ps1. The outlet port 20 1s configured to receive, for
example by threaded engagement, a coolant spray nozzle 22.
The internal coolant passageway 16 can be routed through
the body 12 of the adapter 10 in different directions and
angles, which may be chosen by design for any particular
tool holder configuration or customer preference. In this
particular embodiment, the internal coolant passageway 16
through the adapter body 12 1s routed so that the intake port
18 1s located on a side 24 of body 12, and the outlet port 20
1s located on a side 26 of body 12, which 1s adjacent and
oenerally orthogonal to side 24. Also, the bore size or
diameter of the passageway 17 leading from the intake port
18 1s slightly larger than the bore size or diameter of the
passageway 19 leading to the outlet port 20. The relative
internal dimensions of the passageway 16 can be selectively
chosen to optimize the coolant delivery pressure and spray
parameters, 1n combination with the spray nozzle 22.
Preferably, the coolant passageway 16 1s generally linear in
order to avoid creating turbulence 1n the coolant, which can
compromise the cooling efficiency of the coolant by the
introduction of air. It has been discovered that even a slight
angle bend or turn of a few degrees 1n the coolant passage-
way can create enough turbulence to reduce cooling
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eficiency, particularly when the coolant 1s under pressure 1n
the approximate range of 5000 ps1 or greater.

The exterior of the adapter body 12 can be selectively
configured (i.e., chamfered, tapered or angled) to optimize
clearances and tolerances 1n any machine set-up. Preferably,
the adapter body 12 has a size and mass selected according
to the coolant hose connection and nozzle positioning func-
tions. In an extreme example of the invention, the adapter
body 12 may be no more than a connector which extends
from a nozzle, and 1s sufliciently rigid to hold the nozzle in
place while under pressure of coolant delivery.

Alternatively, the adapter body 12 can be 1n the form of
a nozzle receptacle which releasably engages a nozzle
attached to a coolant line, by for example threads or a twist
lock arrangement. In this manner, the nozzle can remain
with the coolant line, and be coupled to any coolant delivery
adapter body.

Alternatively, the outlet port 20 of the internal coolant
passageway 16 1n the adapter body 12 can be configured 1n
the form of a generally tapered internal nozzle 23, as shown
in phantom 1n FIGS. 1A and 2A. With this construction, the
requirement of a separate part or fitting, such as nozzle 22,
1s eliminated, thus reducing the complexity and cost of the
adapter 10. Information on the size, angle and flow rate of
the 1mternal nozzle 23 can be placed or coded on the exterior
of the adapter body 12 to assist in selecting the right adapter
for a particular application.

FIGS. 2A-2C 1llustrate an arrangement similar to FIGS.
1A-1C, but wherein the adapter body 12 1s smaller 1n overall
size, and the angle of the outlet port passageway 19 1s less
than that 1n FIG. 1A relative to the surface 52 of the tool
holder body S51. This particular arrangement may be
employed for common tool holder configurations where
additional clearance at the distal end 38 of the tool holder 50
1s required, or where a coolant flow path more closely
aligned with tool holder surface 52 results in improved
cooling efficiency and chip removal. As shown by compari-
son of FIGS. 1A and 2A, different types of cutting tools 55
can be mterchanged with different configurations of adapters
10, in combination with the same or different tool holders
50, 1n order to optimize cooling and chip removal efficiency.
Also, mterchanging of different coolant spray nozzles 22
with the adapter bodies 10, for example nozzles 22 different
internal sizes and geometry’s and lengths, can be done to
further optimize the coolant spray or flow pattern for any
particular cutting or milling operation. For example, the
nozzle tip 24 may be selectively positioned to extend beyond
the outlet port 20 to achieve more direct delivery of coolant
to the cutting mterface. Most preferably, the nozzle 22 is
ogenerally aligned with the cutting or contact axis of the
cutting tool 55 to insure uniform bilateral flow and distri-
bution during the cutting process, and the nozzle tip 24 1s as
close as possible to the contacting point of the cutting tool
55 without obstructing the exit path or trajectories of shav-
ings or chips cut by the tool. An example of this 1s best
shown 1n FIG. 2D, where the axis of the nozzle 22 1s
substantially aligned with an axis or centerline of the cutting
tool §5. This avoids excess heat build-up on one side of the
cutting tool which can lead to premature failure.

FIG. 3 1llustrates a universal tool holder coolant delivery
adapter 10 connected to a tool holder 50, wherein the coolant
spray nozzle 22 1s aimed directly at the cutting tip 61 of the
tool 55, where the greatest amount of heat 1s generated
during a cutting operation, and where metal chips are
produced. As described above, nozzle 22 which extends an
even greater length out of the adapter body 12 toward the
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cutting tool 35 could be used 1n this set-up. For example, as
shown 1 FIGS. 4A and 4B, a coolant spray nozzle 22 has a
body 221 with external threads 222 for engagement with the
outlet port 20 of the adapter body 12, and a distal end 223
provided with flats 224 (FIG. 4B) for assembly and disas-
sembly with the adapter body 12. The internal bore 225 of
the nozzle 22 may be substantially constant as shown, or
taper particularly at or near the distal end 223. The inter-
changability of nozzles 22 with adapters 10 provides
extreme flexibility and extreme ease of set-up when com-
pared to the fixed alignment that 1s provided with traditional
coolant hoses.

FIG. 5 illustrates an additional alternative embodiment
similar to that shown in FIGS. 2A-2C, but wherein the
adapter body 12 1s even smaller 1n overall size, and the angle
of the outlet port passageway 19 1s less than that in FIG. 2A
relative to the surface 52 of the tool holder body 51.

The 1invention thus provides universal tool holder coolant
delivery adapters which are attachable to a wide variety of
tool holders to achieve optimum coolant delivery to the
cutting interface. The adapters are not limited to use with
one particular tool holder, and thus can be exchanged and
used with replacement holders in the case of equipment
repair or replacement. Dependent upon the type of cutting
tool being used, an adapter can be selected to deliver coolant
at any desired angle to increase cooling efficiency and rate
of chip removal. The interchangeable nozzles allow different
pressures to be produced and the coolant stream to start
closer to or farther from the cutting interface.

Although the mvention has been shown and described
with reference to certain preferred and alternate
embodiments, 1t will be appreciated that modifications and
variations on the basic concepts and principles of the imnven-
fion are within the scope of the invention. For example,
without limitation, detachable adapters of different configu-
rations could be made (especially for adaptation to the more
common “dove tail” form and shave tool holders that are
widely used on screw machines), and the adapters may
include multiple coolant passageways and nozzles, and have
alternative attachment mechanisms for attachment to tool
holders. These and other variations are all within the scope
of the mvention.

What 1s claimed as the 1nvention 1s:

1. A umversal tool holder coolant delivery adapter con-
figured for separable attachment to a tool holder to deliver
and direct coolant to a cutting tool attached to the tool holder
by a clamp, the adapter having;:

a) an adapter body having a surface area configured for
mounting contact with an exterior surface of a tool
holder proximate to and not in contact with the cutting
tool and the cutting tool clamp;

b) a fastener which extends from the adapter body and
capable of engagement with a tool holder on an exter-
nal surface of the tool holder between a clamp and a
tool attachment end of the tool holder;

¢) an internal coolant passageway having an inlet port and
an outlet port, the inlet port configured for attachment
to a coolant supply line, and the outlet port configured
for attachment to a coolant spray nozzle;

d) the coolant spray nozzle oriented to point toward a
cutting tool attached at a distal end of the tool holder
and oriented at an angle relative to a surface of the tool
holder to which the adapter 1s attached.

2. The universal tool holder coolant delivery adapter of

claim 1 wherein a portion of the adapter body which 1is
placed 1n contact with the tool holder has a width dimension
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substantially equal to a width dimension of the contact
surtface of the tool holder.

3. The universal tool holder coolant delivery adapter of
claim 1 1n combination with a tool holder, wherein the
adapter body 1s selectively positionable relative to the tool
holder.

4. The universal tool holder coolant delivery adapter of
claim 1 wherein the coolant spray nozzle 1s engaged by
threaded connection with the adapter body.

5. The universal tool holder coolant delivery adapter of
claim 1 wherein the coolant spray nozzle 1s formed in the
internal coolant passageway 1n the adapter body.

6. The universal tool holder coolant delivery adapter of
claim 1 wherein the adapter body extends laterally beyond
the tool holder.

7. The universal tool holder coolant delivery adapter of
claim 1 1n combination with a tool holder, the tool holder
having a shank and a head, and the adapter body being
attached to the shank of the tool holder proximate to the
head, and having a portion which extends away from the
shank towards the head, the outlet port located 1n the portion
which extends away from the shank towards the head.

8. The universal tool holder coolant delivery adapter of
claim 1 in combination with a tool holder wherein the nozzle
1s positioned beyond a periphery of the tool holder.

9. In combination, a tool holder for holding a cutting
device 1n contact with a workpiece, and a coolant delivery
adapter for delivering coolant to a cutting interface between
the cutting device and the workpiece;

the tool holder having:

a shank configured for attachment to a machine, the
shank having an attachment end and a distal end, and

a head which extends from the distal end, wherein

the cutting device 1s attached to the head by a clamp,

the coolant delivery adapter having:

a) an adapter body having a surface area configured
for separable and adjustable mounting contact
with an external surface of a tool holder; proxi-
mate to and not 1n contact with the cutting device
and the cutting device clamp;

b) a fastener which extends from the adapter body
and capable of engagement with a tool holder on
a surface of the tool holder between a clamp and
the attachment end of the tool holder;

¢) an internal coolant passageway having an inlet
port and an outlet port, the inlet port configured for
attachment to a coolant supply line, and

d) the outlet port oriented to point toward a cutting
tool attached at a distal end of the tool holder and
oriented at an angle relative to a surface of the tool
holder to which the adapter 1s attached.

10. The combination of claim 9 wherein the adapter body
1s attached to the shank of the tool holder proximate to the
head.

11. The combination of claim 9 further comprising a
coolant spray nozzle engaged with the outlet port of the
adapter body.

12. The combination of claim 9 wherein the adapter body
has a width dimension substantially equal to a width dimen-
sion of the tool holder.

13. The combination of claim 9 wherein the adapter body
has a width dimension greater than a width dimension of the
tool holder, and wherein the outlet port of the adapter body
1s positioned generally lateral to the cutting device attached
to the tool holder.

14. The combination of claim 9 wherein the adapter body
comprises a notch 1 which a cutting device clamp fits.
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15. The combination of claim 9 wherein the coolant 1n the
adapter body 1s substantially linear.

16. The combination of claim 9 whereby the adapter body
1s selectively positionable relative to the tool holder.

17. The combination of claim 11 wherein a coolant spray 5

nozzle engaged with the outlet port of the adapter body can
be adjusted and set to extend a selected distance beyond a
perimeter of the adapter body.

18. The combination of claim 9 wherein the outlet port 1s
oriented to direct coolant flow 1n a direction within thirty
degrees of a direction in which the cutting device points.

19. In combination, a tool holder for holding a cutting tool
to be placed 1n contact with an object to be cut such as a
piece of steel, the tool holder having a shank and a head, the
shank having an attachment end and distal end, the cutting
tool being secured to the head of the tool holder by a
clamping device,

a coolant delivery adapter removably attached to the
shank of the tool holder between the clamping device
and the attachment end, adjacent to and not 1 contact
with the cutting and the clamping device by removable
fasteners which extend between the adapter and the tool
holder, the coolant delivery adapter having an adapter
body with a coolant delivery passageway, with a cool-
ant 1nlet port on one side of the adapter body and an
outlet port on another side of the adapter body, the
coolant 1nlet port configured to accept a coolant line,
and the outlet port configured to direct a spray of
coolant upon the cutting tool.

20. A cutting tool coolant delivery system for providing

optimized cooling of a cutting tool during a cutting or
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milling operation 1n which a cutting tool 1s placed 1n contact
with a rotating workpiece, the coolant delivery system
comprising:

a coolant delivery adapter having an adapter body with a
mounting surface for attachment to a tool holder, the
tool holder having a shank and a head, the head
engaging a cutting tool, and at least one fastener
securing the coolant delivery adapter to the tool holder
proximate to the head;

the coolant delivery adapter further having an intake port
for connection to a pressurized coolant supply line
connected to a pressurized coolant delivery supply;

an outlet port for directing pressurized coolant at the
cutting tool;

an 1nternal coolant passageway extending from the mtake
port to the outlet port through the adapter body;

the coolant delivery adapter being selected and fastened to
the tool holder according to the size and dimensions of
the tool holder, and according to the orientation of the
cutting tool on the tool holder, the coolant delivery
adapter being fastened to the tool holder so that an axis
of the outlet port 1s generally aligned with a centerline
of the cutting tool and positioned as close as possible to
a cutting tip of the cutting tool without interfering with
chips or shavings removed by the cutting tool from the
workpiece.
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